Introduction
Metatarsus primus varus (MPV) is closely associated with the hallux valgus (HV) deformity. It has also been regarded by many as the primary underlying cause of the HV deformity. 1 Certainly, its correction has been the principal objective for HV deformity correction, and it has been mostly achieved through first metatarsal osteotomy procedures. 2 Nonosteotomy or soft tissue procedures such as the McBride procedure and its modifications have been disfavoured for their usefulness being limited to mild and moderate deformity only. 3 Adequate MPV correction by nonosteotomy techniques would require unobstructed first metatarsal mobility for its realignment throughout valgus shift. Pathologically, the first metatarsal mobility of MPV deformity has not been known to be restricted but contrarily often hypermobile. 4 However, anatomical variations such as os intermetatarseum (OI) and metatarsal facet at the base of the first metatarsal bone have long been believed to block the usual mobility of the first metatarsal bone and thus hamper its proper realignment without osteotomy, 5 but such an alleged phenomenon has never been verified with a proven effective nonosteotomy technique such as the syndesmosis procedure.
The intermetatarsal cerclage suture technique that is used by the nonosteotomy syndesmosis procedure to realign the first metatarsal bone has been proven effective in correcting not only mild but also severe MPV deformities. 6, 7 Hence, this proven capability makes intermetatarsal cerclage suture an ideal technique to investigate if a large OI would obstruct a proper first metatarsal realignment of an MPV deformity or not.
Case Report
A 40-year-old woman had bilateral HV deformity, related bunion pain and metatarsalgia despite the conservative management of wearing wider shoes and metatarsal pad. She also had episodes of sudden loss of balance while walking especially on uneven grounds. She experienced tiredness in her feet easily from daily activities. Her mother had much worse HV deformity than hers but did not want surgical treatment. The patient had worn 2-inch high-heeled shoes to her office for many years but had to stop wearing them several years ago because of increased metatarsalgia and bunion pain. There was no history of any remarkable trauma to her feet. She had felt no difference between her feet or any pain in the midfoot region of her left foot. Physical examination revealed typical appearance of HV deformity of her feet ( Figure 1 ) and mild tenderness over the bunion bump. She had 75 passive dorsiflexion movement of the metatarsophalangeal joint with mild end-point pain, increased mobility of the first metatarsal bone of feet in both horizontal and sagittal planes, large metatarsal calluses ( Figure 2 ) and moderate flat foot condition. Standing anteroposterior (AP) view X-ray of her feet revealed severe MPV deformities. Her left foot had a large OI coming from the proximal metaphysis of the second metatarsal bone. It appeared almost butting and pushing against the first metatarsal bone. With the large intermetatarsal gap needed to be reduced, there was concern if the first metatarsal bone could be adequately realigned ( Figure 3 ). The exostosis could not be detected in the standing lateral view X-ray ( Figure 4 ). The patient wanted surgical correction of her HV feet because she would like to get rid of disabling pains of her feet and be able to return to regular shoes and a more active life. The soft tissue nonosteotomy syndesmosis procedure was proposed. She gave her consent for this procedure and also for possible resection of the basal bone spur and conversion of her surgery to an osteotomy procedure.
Syndesmosis procedure has been well described, 6, 7 and its details will not be repeated here. However, it is appropriate to mention that the same standard technique was performed for her feet, and there were no remarkable differences noted between them. In essence, the MPV deformity was corrected by tying the first and second metatarsals together with heavy sutures that were passed through drill holes in the distal half of the first metatarsal bone and then around the second metatarsal bone, displacing the partially excised interosseous muscle plantarward ( Figure 5 ) after the distal lateral soft tissue release had been carried out through a dorsal intermetatarsal incision. Adductor hallucis tendons were not released. Intraoperative AP-view X-ray was taken to confirm the adequate realignment of the first metatarsal bone. In this case, MPV deformities of feet were readily corrected, and no blockage by OI could be felt in her left foot. Postoperatively, the patient did not complain any discomfort in the region of OI of her left foot. She was allowed full-weight bearing but was advised to wear her custom-made removable foot castbraces ( Figure 6 ) for protected walking for 3 months. The patient was only permitted to return to unrestricted activities and shoes after 6 months postoperatively (Figure 7) . At 2-year follow-up examination, her X-ray revealed excellent maintenance of first metatarsals alignment (Figure 8) , and she was very satisfied with her return to use high-heeled shoes and jogging without any preoperative pains because the dorsiflexion movement of her first metatarsophalangeal joints were more than 60 . She felt her feet were stronger and steadier. She was also pleased by her cosmetic result ( Figure 9 ) and the disappearance of her preoperative painful calluses ( Figure 10 ). Her improved walking mechanism was also confirmed by her preoperative and postoperative plantar pressure studies by F-Scan® (Tekscan, Inc, Boston, MA, USA). Her abnormal preoperative gait that was demonstrated by the lateral shift to midmetatarsal heads (Figure 11 ) while walking was corrected by evidence of postoperative medial shift of plantar pressure to under first metatarsal head and hallux ( Figure 12 ) for an improved foot function. She did not experience loss of balance while walking.
Discussion
OI has been reported to have about 3% incidence among the general population and is usually asymptomatic. 8 Case report has only occasionally been presented after successful surgical excision for symptomatic relief. 9 Some reports have also associated OI with the development of HV 10 and obstruction of first metatarsal realignment for HV deformity correction. 5 To the best of the author's knowledge, this is the first and only case report to demonstrate that a severe MPV deformity could be adequately corrected by a soft tissue technique alone despite a large OI. This finding Figure 5 . Schematic diagram. It shows where and how the middle of three intermetatarsal cerclage sutures was applied. Figure 6 . Postoperative footwear. The thermoplastic custom-made foot brace has total contact, is removable and should be worn for 3 months. suggested that not all OI may be as obstructive as it appears on plain X-ray images, and the MPV deformity associated with it can also be adequately corrected without osteotomies or resecting the OI. The age-long belief of possible obstructiveness of a large OI has never been demonstrated possibly due to the misleading impression created by a two-dimensional X-ray image for a three-dimensional condition. Usually, lateral view X-ray of foot does not help because of overlapping bones. Thus plain X-ray examination cannot be expected to provide an accurate assessment of the obstructive nature of an OI. The most reliable and definite method is still probably the intraoperative trial with a proven nonosteotomy technique such as the intermetatarsal cerclage sutures. In this case, the reason the OI did not cause any blockage was probably due to its formation before the development of MPV deformity. Thus, if indeed this OI was pre-existing, then the first metatarsal should be able to be realigned at least back to its pre-MPV position.
Although there were speculations that the process of OI development may even be the cause of MPV deformity, it could not be so in this case because the patient had had no symptoms at all, and the first metatarsal bone could also be adequately realigned without resecting the OI.
This case report clearly demonstrated that a large OI may not obstruct the first metatarsal realignment of a severe MPV deformity for the correction of the HV deformity. Therefore, OI need not be a contraindication to nonosteotomy soft tissue procedure for the correction of MPV deformity until proven otherwise intraoperatively. More future cases need to be reported to better understand the actual obstructive nature of OI.
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